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In This IssueTerritorial Behavior of Lin28 Isoforms
PAGE 1066
The RNA-binding protein Lin28 inhibits the expression of let-7 microRNAs, and overexpression of the two human isoforms
of Lin28 has been implicated in human tumorigenesis. Piskounova et al. now show that, whereas Lin28B blocks the process-
ing of primary let-7 transcripts in the nucleus, Lin28A subsequently blocks processing of let-7 intermediates in the cytoplasm.
Different cancers appear to express either Lin28A or Lin28B exclusively, suggesting that distinct therapeutic approachesmay
be required to target these oncogenic pathways.Lin28’s Adjustable Fit for let-7
PAGE 1080
Nam et al. report crystal structures of mouse Lin28A, the inhibitor of let-7
microRNA biogenesis, in complex with sequences from let-7 precursors. The
structures show how Lin28 recognizes RNA through two folded domains.
A connecting linker allows Lin28 to bind divergent let-7 sequences.
Optimizing Antipsychotics
PAGE 1011
Glutamate and serotonin activate specific G protein-coupled receptors, and
distinct classes of antipsychotic drugs bind to these receptors. Now, Fribourg
et al. provide evidence that a heteromeric complex composed of these two
GPCRs integrates the activity of anti- and propsychotic drugs, modulating
downstream Gi and Gq signaling output in cortical neurons. These findings in
mice reveal a mechanism of action for atypical antipsychotic drugs and offer
a framework for optimizing treatment of psychosis.Boot Out an Inhibitor to Boot Up Repair
PAGE 1024
The CRL4-DDB2 ubiquitin ligase is a critical factor in DNA damage repair, mediating recognition of pyrimidine dimers and
facilitating recruitment of the repair machinery. In this issue, Fischer et al. report the structure of the CRL4-DDB2 ligase
complex bound to UV damaged DNA, revealing that ligase activation is mediated by the release of an inhibitory factor
from the complex rather than by a conformational change upon DNA substrate binding. Other CLR4 complexes share similar
architectural features, suggesting a general mechanism of ligase activation.
Fidelity Takes Two
PAGE 1040
DNA mismatch repair (MMR) increases replication fidelity by eliminating mispaired bases resulting from replication errors.
Using an in vivo imaging approach in S. cerevisiae, Hombauer et al. find that two MMR protein complexes have distinct func-
tions: one recognizes mispaired bases, and the other mediates active repair. The recognition complex is coupled to the DNA
replication machinery, facilitating the detection of mismatches occurring during DNA synthesis.Splice Here or Take Away?
PAGE 1054
Introns are usually removed from nascent pre-mRNA during transcription.
Visualizing individual pre-mRNA molecules in situ, Vargas et al. show that two
RNA-binding proteins, which regulate tissue- and sex-specific alternative
splicing, delay excision of specific introns until after transcription. Alternative
splicing of selected introns therefore occurs in the nucleoplasm rather than at
the gene locus.
Controlled Catastrophe
PAGE 1092
Catastrophe factors control the conversion of microtubules from growing to
shortening. Gardner et al. find that two depolymerizing kinesins regulate the
rate and mechanism of catastrophe as a function of the GTP cap. Kip3 fine-
tunes microtubule length within a narrow window, and MCAK promotes rapid
depolymerization.Cell 147, November 23, 2011 ª2011 Elsevier Inc. 951
Chromatin Superstructure Gives Us the Finger
PAGE 1132
The coordinated expression of Hoxd genes in prospective limbs directs the
development of digits. Montavon et al. identify several DNA segments spanning
a gene desert that are each required for a full transcriptional response. The
complex 3D arrangement of this regulatory unit, termed a ‘‘regulatory archi-
pelago,’’ suggests an explanation for why digit patterning is highly diverse
between tetrapods yet robust within individuals.
TORC Tweaks Transporter Trafficking
PAGE 1104
MacGurn et al. show that yeast TORC1 inhibits the kinase Npr-1 to activate
ubiquitin-mediated endocytosis of specific plasma membrane cargoes,
including amino acid transporters. TORC1 can thus modulate the composition
of cell surface receptors to regulate the influx of nutrients into the cell. This
newly identified function of the TOR pathway likely intersects with TOR’s known
roles in protein synthesis and autophagy to regulate the cellular response to the
environmental availability of nutrients.Keep CALM and Carry On to Your Partner
PAGE 1118
Small R-SNARE proteins are important for specificity in the fusion of transport vesicles with the plasmamembrane and endo-
somes. Miller et al. show that the clathrin adaptor CALM recognizes the SNAREmotif of small R-SNARE proteins as a sorting
signal and shields it from inappropriate partners, directing R-SNARE endocytosis and trafficking to the appropriate intracel-
lular compartments. This role for CALM, unique among clathrin adaptors, may explain the genetic association of the CALM/
PICALM gene with neurological disorders.
Cation Coordinates for Cognition
PAGE 1159
Grid cells are place-modulated neurons that fire regularly, enabling a cognitive representation of three-dimensional space. It
has been unclear how the spatial scale of the brain’s grid map is determined. In this issue, Giocomo and colleagues show that
current generated by cation flux through HCN1 channels sets the resolution of the brain’s grid map.
Monarch Genome
PAGE 1171
The monarch butterfly is well known for its spectacular migratory behavior. Zhan et al. now report the monarch genome and
analyze the genes likely to function in seasonal migration, including sun compass navigation, sensory perception, and repro-
ductive quiescence. The first reported genome of any butterfly species, the findings also provide insight into insect evolution.
Aggregates Go Walkabout
PAGE 1186Yeast retain protein aggregates in the mother to spare the bud from these
damaged products. A previous study reported that retrograde transport clears
the bud of aggregates. Using time-lapsemicroscopy, Zhou et al. now show that
protein aggregates undergo ‘‘random walk’’ motion rather than directed trans-
port to the mother. Instead, heat-induced aggregates are cleared from the bud
by chaperon-mediated dissolution, and age-associated aggregates are re-
tained in the mother by slow diffusion and the narrowness of the bud neck.
A Schwann Song for HSC Maintenance
PAGE 1146
Hematopoietic stem cells (HSCs) are maintained in the bone marrow in
a dormant state and need to be activated to proliferate. Yamazaki et al. show
that TGF-b signaling is required for HSC maintenance. Surprisingly, they find
that nonmyelinating Schwann cells, which ensheath sympathetic nerves in
the bone marrow, are the main source of TGF-b activators in this niche and
are essential for HSC maintenance. Consistent with this finding, denervation
of the bone marrow causes loss of HSCs.Cell 147, November 23, 2011 ª2011 Elsevier Inc. 953
